(19)B«WWHr (J P) (12) ^ fft & $(B2) (ll)^tiSffi^#^ 

^2^P6-44860 

(24) (44)&#B ¥l£ 6^(1994) 6 i§ 15 B 



(Bointa. 8 tftsuia^ ff^mm^ fi &*»*mT 

C12M 3/00 Z 
1/02 A 



f8EO»l(± 8 JO 





^H0S6O- 144810 


(71)Ut5PA 


QQQQQQQQQ 














(22)tb^B 


BS^D60^(1985)7 ^ 3 B 




^SJ^^E^ife 2 Ti 11#24^ 










lilEB 




(65) &§I#^ 


#5!H862-6670 




mm«^K^i&2TSll#24^ 


B*£ 


(43)£§8B 


Bg^D62^(1987) 1^13B 














mm 










MJZ®*&&mi& 2 T S 1 1 #24^ 


B*£ 




























Mg»**EWfe 2 Tg ll#24^ 


















(74)f^SA 




















(56)#%;£g* ^fM BS58- 134989 (J P, A) 










MM 0360-27699 (J P, U) 





(54) iwm&m ^msm 



2 



3 

j: ^ &^&&i£iDtiL &m*mtemmi>is < urn 

©+r|BBlC!«§|*ff ( »raBS 50- 10022 3£&« 

*J<fcCmi§Hg59-146598^^#PJ , 

mmbjwsro ct 5 i -r ^ ran*] 

U&£C<t#d^"Ca& 0 

ire*?. &mmmmmi)m<, *imm<owRK.&-* 

$l«tcli*^5cife< t iff f^i&ifccffln 



(2) ^>?6-4486 0 

4 

*MrtK«^K«»Stlfct»iS*l*rt«»i, CCD 
rtSS*H«±*¥ ttttOJB ■> K S IS* S <fc 5 HIES if 

Cicero. aBErtssrt©«#efi&<fc, nn<>o<» 

ttPfttttt t <Dtt£X ifi 3ttA«e i * ccimg $ n £ C £ 

(ommzn sci^r**. 

1 H«*l6^««^a©-«*7n-r«H5H-r* 0 . c 
com 1 HOflKcfcl'T £3^1 <t, le|$£SgSbSlS2 «b 

20 ^£9^#JiJ&3nTt>£ 0 

IiIlte^3i^J:^fte^cDll^32<b?&^^e>tiri^«> C 

rfij) 2i*z>tc#xDmmzmf&ox*$*) . ccomsom^ 

30 £ 0 ^3CO^»Cfcl^r{iffe^<DlHllKl*32tC^M$n 

idgifimib oxtxtcmv. -zvmwan 34**g«3 © 

HJiTSfc«>COiglfeMlglf35^^Snrt^ 0 36ti^ 
>^'-C^>0. C©3^>^36K:j:f)ifi»CCiecrSiS3© 
±«©«#S»^i6irai«35*iio rf*3S^4 fticm 

40 i % c©«S42©M»ffl^il<J:^SS:WfcflB«43feJ:O e 

44£, Ctl6«J«43feJ:c^44*aiSOririaigffi42*« 

so «s«fflia«ffliiiK:rtsg4rtcc^ars«.«£«:s. 



C3) 

5 

!r35£j! L TrtSii 4 fttcWS 5 «fc 5 CC It 6 J: 
Wfa^^ fcfc«4i©?L©-F >f XW:i«*to*ffll8€> L < tt 

r««*ff 5*§*tca:?L©* -fXtt. jmto. l-io/u 

^4 rtKH?&«* #r ««*tf 5 »^CC tt?L©-fr Xtt . 
jl^O. 5— 200ym, ttf&l,<te3—i0i±m~C$>2> o 

^©«»«:3t|»«:#fc$&C^©'C*tltf, 20 

fissn. iawg»5f*22w, ^-^-2itc#^:$n-e(Dii 

«23tcHffi3tift:»524iCCj:i5*fl63tirt»&. P*9^ 

0»S45CC*f^I-rS<fc^llK«tHtt223WiBB3tl, ^r- 

S24i»S45i©l«IOI^Ccj:DrtS«4%!aR«i3ite 

4rt^i»r*«^ia*©3HB!a4> o « 

B«S*iTi»*W»cfe<r»T«. rtS&4rt<DfflH*igifi 40 
cciHira*©JiOK:S*fl«J«ciaK-rScfc^cc^»3. 

r *> m\&&m.* e <t ^ <^x. * c ± & < was 4 5* &c 

jwbbt s i & o r c *i cc j: ») Mia 4> l < 
iffl©lfflia4>0<«««Kfflja5coc»rm*i. msstc so 



4$&¥6 - 4 4 8 6 0 

6 

CCCCteCir0K*fc3l4tfJ:C/32*gHf 
_b*¥-C**£tt, 0(tett33*5j:af32©«*^iL«3!k 

CittTtftl^ il^«3-60 r.p.m. , W* L < « 
10-30 r.p.m. gft©lsMEiiK£ ft* <fc 5CCrt^Hg4 £ 

r«rt^40^tc«M^«A6^C^or^?a«:j: Q 

©«(*i*»«c-^C*r«^.tf pH-fe>1f--74K:J:») pH 
^r, &e>CJfCCDO-fe>1f--75K:J:*}»l?M*fi*«lffl 

miia«:7nU/c»JSJE©^fSI*iBecJ:ntf. F*9^4(D|^ 

jMtt©3W*/tttlB4iccj:0«jffi3tiri^©T. S» 
ffi£42*^ l/T«#igifi©*3W§8 4 (DrtSP^ 6^Si5 

4 rt(D^#*fmifflia^ u < (tit«vtt«k»3ttef^42^a 
ccdj: ^> tcrts^4 [H^mfMmh o < im®m& 



r c©«ife«S«35K: J: OSS 3 ©±»7>*r0t>«#g 

SPS4©i5iK©*^«i±«cffia3n'5 cttteztctb. 

W«:*$l>Ttt. ft&m8i&MW±fc¥-lc<$&2>— MOM 20 

^82fe<taf83CC«fc0^84rt«:llKaJffiCC«S$n % 

tfeflU&pse^fftttfcftrtr**. coigjfcgy&psett, 

*tf»4|gcc7jVr<fc$lc, rt«gsi©»K*»6^tfiU 

-ecDAP9o*^^8io[ij^r^ (^En87r^*r^) 
©TM^it^ir^ent^i c<daP9o&c 
«s«EAP9o*rarar-5raH^is:w6tirir^. c<o 
Wc*s(,>rtt. ^En87r^LfclsH£^tt:rtSEg83^lEl 
feS^icn^-, rigtfe^pse^p^sd 3 ft, 30 

CTe«&«J£P86©AP90**^ CftCC<fc*)|*3§g8l 

©0tew#±$ nr 1 > e»3^^ «^i*tg«ficDi^s^8ip«9 
ft*. 8«irtsg8i©w«89©— apcciR^fcttiafe 0 < 

MX$>2>. 61. 62, 63, 64, 65. 66te^ 1 Utc & 

sga^Kaer o (r»«#e«6^rtss8irtcc«f«i o xm# 

BL ^ift«l^8ecctec»rrtSg8i^©irl/i»«»Sift so 



#^¥6-44 8 6 0 

8 

ttmtot&mzmmrzctifixsz. 
*mM<D&m<<ctoi,>xtz. igmzii,*>'<zfflmbL< « 

FvME '<U^3<D»£«(Solanum qoniocalyx) 

^xk #;ux, «tt*<D-ff«tt-r«iii«£ro«ma 

£^r#, WA«RPMI 1640fg«L >f-^MEM 
Jgtfe, ^JU^^=iaCifeHr-^*». Earle igife 199. 

mv^tfim. ^vjfiL^t, thikffizmijQLxm^zct 

tfi»*L,l*. Jfil»%fflC^j:tijRjflL«S*. 05AtfHB l 
02 (/V*v<-f:*Pi***a) . R I TC55-9igife^^ 

»5Cim4 ( cti6©jK(*Sift©JtS«i.oo 

0. jffitHB!a<D^«l«Ftt % iim. 30-40°C. ^?^u< 
«36-37°Crtf^ e 

^-^^-^(Linsmaier-SkDoq)<D?g^ift, A^>>y 
-X^7-^(Murashiqe-Skooq)C0^^ife, MG~5 

^i^ifi CDtbS £ 0 r « 1 . 00- 1 . 05CD ^ (0 ffi—Mtmv 
0, ^^L/<«20-30'C-C*^ o 



9 

M. *-f3WH r-BMti*. 7x7^, 

ti^^ttgfcuo-- 5oo^ mm&tmit l < % mmtm 

^mm<D i>cox$>^x bM3Cx. & i\ 
~ 1 xio 7 mx$>Z> 0 

mmmi 

TV-79J 

: 10*»%^t8JBlllL»*^tf r Eagle- NEMJ 
f£g : O.Olpoise, itS : 1.01 
JSft^ : Tcytcxiex III J (Pharmaciattig) 
ttS : 180 Mm, JtM : 1.03 

7u£fc«8t$ft/cttss<tu TiacD^Tr±iB«cD 
ur. 4& (»g. 6 xio* <i) ©±sa 

fitttt**fll<r». ftfMSNblnl^*) 1 xio 4 fiCD^^B 
flS£*$flU ^37TW^tFK*5l>T 144B^^tCM 
0. F^i££[5Ifkifcl5 r.p.m. T'lHl^if U«)^C^6, i£ 



C5) ^?6-44860 

10 

#)4. 5 xio 6 iir&ofc. 

»Sifi soomi ictt IsX&mmM-e 2 . 4 g <Dfi<*&^-£ 
10 ftj*., Ol^atfle^fjftlml^i) 1 Xio 4 fiCDtS^lffiia^ 

fisu MS3rccDjg^Ttc*$c*rn^co|piii^3o 

r.p.m. r@K-ttl/lMH&J6, ffitt*&ifi*35iin/hr<D*( 

S»^±o#fflia»«?K(*«i& 1 ml^ *) ^ 
5. 2 xio 5 fiT£>ofc 0 
tfc^2 

m 1 SK^O/cf^CD^ 1 . 5 l<Dt*m?&$5<t^m 8 
»«l(C*j^^ip|D?6#eflb«r»0. BtAtirftS 

(tt9. 6 xio 6 <S) ©Sflatt^«Bt,^ $t#i£j&lml 
^0 lXio 4 fiO^W^Mb. MS[3 7 0 CCD^T 
ttCto^X 144B#r^CCM0, ^S^:EBlliE^15 r.p.m. T 
0«tfL»&**6, S*SSCCjKl*Sttl*35ml/hilD« 

±^5. 5 Xio 5 jl"C*o/c e 

: t hJKt!MA3MDB Flow-2000 
*#«i6 : 10V/V%^fl&!Sjfil?f *^tf ^Eaq^e-^EMJ 
: O.Olpoise, ttW. : 1.01 
40 Ji^T- : Tcytodex IIIJ (Pharmaciatt^) 
: 180m m. ttM. : 1.03 

3 titctm <b U , TiB©*frT-C±S2lffliaa> 

lt, &mnmx4. s g (mi. 9xi 0 ? fa) <om# 
%L*zmi,\ 1 mi^o 4 xio* iico^g^ia^ 



C6) 



11 



ppm WTtc^TL//c<!:#k:«^^rt(D^^E^^ 

#J8. 3 xio s It*^/c 0 

[1. 5 £CDXb->^-^>^rffll\ ^$S^I2CC*5 10 

f^ife 800mlK#UT^MT4. 8g©iM^ 

S«3rc©5SI»T«:*Jt^r@e^©lH«ga€r30 
r.p.m. -C®«ttU«>&#fc, ««^ift*40ml/hr<DSd 

3. 8xio s mv$>^tc 0 

m i mtcTjkistcmmomt 1 . 5 « s 

StDTfflfcfcW &m®<D 2/3 omftOfrtmfctgifotp 

rt«srt©iSf*«*6ec, s&bmstm. 8g 

(#j 1 . 9 xio 7 ®) ©ffltttfcMrJBtv *$f*igifc 1 ml 
^ 0 4 x 10 4 <I©*l«*fflIS£3iS L . iSK 3rc©W«T 30 

tefcl^T (^^^01^15 r.p.m. T 

HK-&0«)<t3&«6. ^^tCfMi^ 40ml/hr<DfiI 

i§mvmm *4o 



^£¥6 - 4 4 8 6 0 

12 

+ -b<D—m&m-r#mm> J*t3^:foj:£>*jg4sra^n 

K^^fflMS. f&5 Bra, JKftSi&^KfeW-SttWa 
§& k -d 1 i r (Dia r * 6 „ 

1 SM, 2 Hifc|g3&S($ 

3 4 rtsgg 

31,32 ne«k t 35 mmmmm 

36 tf>?\ 41 ai£/craM 

42 ML 43,44 

21 22 [eii£»5t* 

23 «J$«L 24- mE 

45 a&;e, 5 fctmrn 

6i antra. 62 sp*e 

63 mm&t&m&B* 64 ^^ttkpww 

65 pH-fe^tf-, 66 DO-fe>U*~ 

70 *»«f*dr>ir % 71- Jg»3£ 

72 ffittJ*Jft«tti*>* 

73 "=&~*-*&if, 74 pH^>1f- 

75 DOt>t-, 81 ft^g 

82,83 lilltelA. 84 Sg« 

86 S*ft«*&P. 88 jffl^fcraH 

90 SttAP 



(7) 



[SB 10] 



63 62 66 65 & 




17- C02 02 



l><H><H><* 




V 

70 



(8) 



m^W-S -448 6 0 



[»3HJ 



63 62 66 65 61 64 



90 



83 





84 



1/1 ^— v 



[JP.06-044860.B] 



DRAWINGS 



http://wvw4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/04/16 



1/1 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A part of the vessel wall [ at least ] prepared in the container into which a liquid 
medium is put, and this container The content machine made into the state where it was 
constituted by the network or film of the liquid-medium permeability in impermeability to the cell 
or plant tissue cultivated, and the whole was completely immersed in the aforementioned liquid 
medium, When it comes to have the rotation mechanical component which rotates this content 
machine so that it may rotate around a level shaft on parenchyma and the aforementioned 
content machine rotates When a mixed stock with the anchorage dependent cell, suspension 
proliferation sexual cell, or plant tissue pasted up on the liquid medium and support particle in 
the content machine concerned rotates with the content machine concerned The culture 
apparatus characterized by cultivating the anchorage dependent cell, suspension proliferation 
sexual cell, or plant tissue pasted up on the support particle in the aforementioned content 
machine. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

this invention relates to the culture apparatus of a cell or a plant tissue. 
[Description of the Prior Art] 

Generally it sets to cultivation of a cell or a plant tissue. When the candidate for cultivation is 
able to increase after the cell or the plant tissue itself has floated in a suspension proliferation 
sexual cell or a plant tissue, i.e., a liquid medium It is required to make a culture medium contact 
by making it float in the liquid medium which is the nutrient. Moreover, it is required to make a 
liquid medium contact, after pasting up the cell concerned on the front face of a suitable base, 
when the adhesion to a base is an indispensable cell, in order that the candidate for cultivation 
may grow and increase in an anchorage dependent cell, i.e., a liquid medium. And since a big 
adhesion area can be easily obtained as a base on which an anchorage dependent cell is pasted 
up, in recently, the support particle of a minor diameter is used increasingly. 
As a method for performing cultivation of such an anchorage dependent cell, a suspension 
proliferation sexual cell, or a plant tissue, the method (refer to JP,50-100223,A ****** and 
JP,59-146598,A ******) of cultivating a cell in it, and the other methods are learned, agitating a 
liquid medium according to mechanical agitation mechanisms, such as a rotary wing, 
conventionally. 

It is **** trouble] in order that [invention may be solved. 

In order to carry out a deer and to cultivate the target cell at high efficiency, it is important to 
contact the cell for cultivation to an always new culture medium, and it is required to make the 
support particle (for these to be doubled below and for it to only be called a "cell".) which for 
that the suspension proliferation sexual cell or the anchorage dependent cell pasted up distribute 
uniformly in a liquid medium. 

Moreover, it is very advantageous, when becoming possible for the deployment area of the front 
face of the support particle which can be used for adhesion of the cell concerned to become 
large, therefore to paste up a cell on a support particle at the high rate of adhesion and raising 
cultivation efficiency, if a support particle can be made to distribute uniformly in the liquid 
medium with which the cell concerned was mixed in case an anchorage dependent cell is pasted 
up on the support particle which is a base. 

Although the method of agitating the system which mixed the cell for cultivation by the rotary 
wing is common in a liquid medium in the former as a method for contacting the cell for 
cultivation to an always new liquid medium However, since this method is the method of applying 
shearing force to the mixed stock of a liquid medium and a cell, and distributing the cell 
concerned, the collision with a rotary wing — or it cannot avoid that the cell under cultivation is 
damaged by operation of big shearing force, but has the trouble that cultivation efficiency is low 
and this method may be unable to be used after all, depending on the kind of cell 
Moreover, in order to enforce the method like the above, in constituting mass cell culture 
equipment for the purpose of a mass culture, an agitator large-sized for churning is needed, 
shearing force also becomes large inevitably, therefore it also has the trouble that cultivation 
efficiency comes to fall further. Although various policies are studied in order to cancel such a 
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trouble, the present condition is that the cell culture equipment which essentially solves this 
trouble is not yet developed. 

The above-mentioned situation is the same also in cultivation of a plant tissue. 
[Objects of the Invention] 

without the place which this invention is completed as a result of repeating research 
wholeheartedly based on the situation like a not less, and is made into the purpose essentially 
gives shearing force to a mixed stock with a liquid medium, the cell for cultivation, or a plant 
tissue — the inside of a liquid medium — a cell — carrying out — a plant tissue can be 
distributed uniformly and it is in offering the equipment which can perform cultivation of a cell or 
a plant tissue at high efficiency 
[Means for Solving the Problem] 

Formed the culture apparatus of this invention in the container into which a liquid medium is put, 
and this container. The content machine with which a part of the vessel wall [ at least ] is 
constituted the network or film of the liquid-medium permeability in impermeability to the cell or 
plant tissue cultivated, and the whole is made into the state where it was completely immersed 
in the aforementioned liquid medium, When it comes to have the rotation mechanical component 
which rotates this content machine so that it may rotate around a level shaft on parenchyma 
and the aforementioned content machine rotates When the mixed stock of the liquid medium in 
the content machine concerned, and a cell or a plant tissue rotates with the content machine 
concerned It is what is characterized by cultivating a cell or a plant tissue in the aforementioned 
content machine, by this composition a cell or a plant tissue is uniformly distributed in a content 
machine, without giving parenchyma top shearing force — it can make — moreover — a network 
or a film — minding — the high high rate which can exchange the liquid medium of content 
machine inside and outside therefore — a cell — carrying out — a plant tissue can be cultivated 

A drawing explains this invention concretely below. 

A view 1 is a schematic diagram showing an example of this invention culture apparatus, and 
equipment is constituted by the container section 1 and the rotation mechanical component 2 in 
this example of a view 1. 

The container section 1 is constituted by a container 3 and the tubed content machine 4, and it 
is substantially extended in the level direction in a container 3, and in order to support the 
content machine 4 to revolve possible [ rotation ] on the side attachment wall of a container 3, 
one axis of rotation 31 and the axis of rotation 32 of another side are formed. In this example, 
the path for the interior of a shaft being hollow and the axis of rotation 32 of another side 
circulating a liquid medium in the content machine 4 (direction shown by the arrow) is formed, 
the axis of rotation 32 of this another side is arranged in the state where it was inserted in in 
the content machine 4 from the exterior of a container 3, and the edge opening 33 is opening it 
for free passage in the content machine 4. The pipe connected to the axis of rotation 32 of 
another side in the exterior of a container 3 is crooked, and it is extended up, and is arranged at 
the state where it was buried in the liquid medium 5 with which the edge opening 34 was filled up 
into the interior of the container 36 concerned from the upper part of a container 3, and the 
culture-medium circulation pipe 35 for this circulating through a liquid medium 5 is constituted. 
36 is a pump and the liquid medium of the upper part of a container 3 circulates through it in the 
content machine 4 through the culture-medium circulation pipe 35 if needed with this pump 36. 
The content machine 4 is constituted by **** 42 which consisted of impermeability with the 
network or film 41 of liquid-medium permeability to the cell or the plant tissue, the side plates 43 
and 44 prepared so that the both ends of this **** 42 might be taken up, and the connecting 
plate (not shown) which connects these side plates 43 and 44, and holds aforementioned **** 
42. The aforementioned network or a film 41 is the thing of the liquid-medium permeability in 
impermeability to a cell or a plant tissue, as mentioned above. Or it can move to the interior from 
the exterior. **** 42 which consists of this — minding — a liquid medium — the exterior from 
the interior of the content machine 4 — And since the anchorage dependent cell, suspension 
proliferation sexual cell, or plant tissue pasted up on the support particle in the content machine 
4 cannot pass **** 42 concerned, the cell or plant tissue which is a candidate for cultivation will 
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be in the state of certainly existing in the content machine 4. Therefore, distributing the cell for 
cultivation, or a plant tissue uniformly by rotating the content machine 4, where the cell for 
cultivation or a plant tissue concerned is contacted to an always new liquid medium, it can 
cultivate. Moreover, you may make it circulate the liquid medium of the upper part of a container 
3 in the content machine 4 through the culture-medium circulation pipe 35 if needed with the 
aforementioned pump 36, and the liquid medium in the content machine 4 can be quickly 
exchanged in this case. 

The size of the hole of the aforementioned network or a film 41 takes into consideration the size 
of the cell for cultivation, or a plant tissue etc., and is selected. Although it cannot generally 
specify, in cultivating by making the support particle which the anchorage dependent cell pasted 
up, for example exist in the content machine 4, the size of a hole In being 10-50 micrometers 
preferably and cultivating by making 5-200 micrometers of suspension proliferation sexual cells 
exist in the content machine 4, usually, the size of a hole Usually, when cultivating 0.1-10 
micrometers by making a plant tissue exist in the content machine 4 moreover it is 3-5 
micrometers preferably, 0.5-200 micrometers of sizes of a hole are usually 3-10 micrometers 
preferably. If trouble is not caused to cultivation of a cell or a plant tissue, although the quality 
of the material which constitutes the aforementioned network or a film 41 is not limited 
especially, nylon, Teflon (tradename), etc. can be used for it, for example. 
The rotation mechanical component 2 is constituted in this example by a motor 21 and the 
rotation magnet object 22 which rotates by this motor 21, and the rotation magnet object 22 is 
constituted by the maintenance board 23 located so that it might be supported to revolve by the 
motor 21 and the axis of rotation might become level, and the magnet 24 fixed to this 
maintenance board 23. A magnet 45 fixes to one side plate 43 of the content machine 4, and it is 
prepared, the rotation magnet object 22 is arranged so that this magnet 45 may be countered, 
and it can be made to rotate by rotating the rotation magnet object 22 by the motor 21, so that 
the content machine 4 may be rotated around the axes of rotation 31 and 32 by the magnetism 
between a magnet 24 and a magnet 45. In this rotation mechanical component 2, especially the 
composition is not limited but the method of rotating the content machine 4 can be chosen 
freely. 

The axes of rotation 31 and 32 of the content machine 4 can make homogeneity distribute 
further the cell or plant tissue in a liquid medium in the content machine 4 by being arranged a 
real waterworks common being desirable and making it such. Namely, it sets in the state where 
the content machine 4 rotates. A mixed stock with the liquid medium in the content machine 4, a 
cell, or a plant tissue comes to rotate regularly around the axis of rotation in the state where 
there is no flow mechanical in one so to speak as the content machine 4 by the viscosity of a 
liquid medium. Therefore, a cell or a cellular structure will change the existence position to the 
outside of the content machine 4, without changing most relative positions to the liquid medium 
in the content machine 4. For this reason, to the cell or plant tissue in the content machine 4, 
from a different direction one by one, it will be in the state where gravity acts and, thereby, a 
cell or a plant tissue will come to distribute uniformly in a liquid medium. If this sees about one 
cell or a plant tissue, as typically shown in a view 5, it will carry out the circular motion as a cell 
or a plant tissue P concerned shows by Arrow A relatively in a liquid medium 5, and will be 
considered that a cell or a plant tissue P distributes uniformly in a liquid medium 5 according to 
this movement force, in here, the axes of rotation 31 and 32 are real waterworks common — the 
inclination of the axes of rotation 31 and 32 — for example, — level — receiving — a maximum 
of — by saying the case where it is within the limits to about about 15 degrees, and receiving 
horizontally preferably, less than 5 times, although it is the inclination of less than 3 times more 
preferably, in the case of which, the content machine 4 shall be completely immersed in a liquid 
medium 

although the rotational speed of the content machine 4 is taken into consideration and selected 
and cannot generally specify a configuration, a size, etc. of the size of the cell for cultivation, or 
a plant tissue and specific gravity, the viscosity of a liquid medium, and the content machine 4 - 
- usually — 3-60 r.p.m. — desirable — 10-30 r.p.m. The content machine 4 is rotated so that 
it may become the rotational speed of a grade. 
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61 is the airpipe prepared in the upper part of a container 3, in the case of a plant tissue, air can 
be supplied for the air which contains the carbon dioxide gas it is 5% in the case of [ whose ] a 
cell (for example, concentration) with this airpipe 61 in the up space of a container 3, and, 
thereby, the dissolved acid quantum of a liquid medium 5 can be maintained at the fixed state of 
having been suitable for each of a cell and a plant tissue. Moreover, it may supply carrying out 
bubbling of the direct above-mentioned air into a liquid medium 5 if needed, and the dissolved 
acid quantum of a liquid medium can be adjusted, without doing an injury to a cell or a plant 
tissue with a foam, since a foam does not go into the interior of the content machine 4 in this 
case. Furthermore, while supplying a liquid medium at a rate more fixed than the liquid-medium 
supply pipe 63, a liquid medium can also be eliminated at same rate from the liquid-medium 
exhaust pipe 64. As for an exhaust pipe and 65, 62 is [ pH sensor and 66 ] DO sensors. 
A view 2 is an example of the system chart in the case of performing cultivation of a cell or a 
plant tissue using this invention culture apparatus. In 70, a liquid-medium tank and 71 show a 
cultivation container, and 72 shows a liquid-medium eccrisis tank. About the liquid medium of the 
cultivation container 71, the pH sensor 74 is detected pH, a dissolved acid quantum is detected 
by the DO sensor 75 in a row, and the carbon dioxide gas supplied to the cultivation container 71 
according to the result and oxygen, and the amount of air supply are controlled by the monitor 
mechanism 73. 

Since **** 42 of the content machine 4 is constituted from impermeability by the network or 
film 41 of liquid-medium permeability to the cell or the plant tissue according to the culture 
apparatus of composition of having been shown in the view 1 Or it can move to the interior from 
the exterior. **** 42 concerned — minding — a liquid medium — the exterior from the interior 
of the content machine 4 — Therefore, since it can consider as the state where the cell for 
cultivation or the plant tissue was contacted to the always new liquid medium and the cell for 
cultivation or plant tissue in the content machine 4 moreover cannot pass **** 42 concerned 
The cell for cultivation or a plant tissue will be in the state of certainly existing in the content 
machine 4. And where the cell or plant tissue which is a candidate for cultivation since it 
cultivates rotating the content machine 4 concerned in the state where the cell for cultivation or 
the plant tissue was made to exist in the content machine 4 in this way is uniformly distributed 
in the liquid medium in the content machine 4, it can cultivate. Cultivation of the cell for 
cultivation or a plant tissue can be attained at high efficiency so that I may be understood also 
from explanation of the cultivation example mentioned later as a result. 

And since the axis of rotation 32 of another side of the content machine 4 forms in this example, 
the path 35, i.e., the culture-medium circulation pipe, for the interior being hollow and circulating 
through a liquid medium The new liquid medium of the upper part of a container 3 can be 
circulated in the content machine 4 with this culture-medium circulation pipe 35 if needed, 
therefore the liquid medium in the content machine 4 can be quickly exchanged with easy 
composition. And the edge opening 33 of the axis of rotation 32 of another side which is the 
culture-medium outlet of the culture-medium circulation pipe 35 can be circulated in [ whole ] 
the content machine 4, without inclining a new liquid medium in the state where the content 
machine 4 was rotated, since it will be located on the center in the content machine 4, i.e., the 
medial axis of rotation of the content machine 4. 

A view 3 and the 4th view are the front view for explanation and the side elevations for 
explanation showing other examples of this invention culture apparatus, respectively. In this 
example, it is supported to revolve by the axes of rotation 82 and 83 of the couple to which the 
content machine 81 is extended to a real waterworks common possible [ rotation in a container 
84 ], and the culture-medium feed hopper 86 which has an opening-and-closing valve (not 
shown) for supplying the liquid medium besides the content machine 81 in the content machine 
81 is formed in the side-attachment-wall section 85 of the content machine 81. As this culture- 
medium feed hopper 86 is shown for example, in the 4th view , it projects from the side 
attachment wall of the content machine 81, and is prepared in the state where the entrance 90 
faces the downstream of the hand of cut (direction shown by the arrow 87) of the content 
machine 81, and the opening-and-closing valve which opens and closes the entrance 90 
concerned is prepared in this entrance 90. If the content machine 81 rotates to the hand of cut 
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shown by the arrow 87 in this example, the culture-medium feed hopper 86 will be rotated in 
connection with this. The opening-and-closing valve prepared in the entrance 90 by this rotation 
opens in response to the press force from the liquid medium besides the content machine 81. 
And it will be in the state where it opened continuously, during the period when the content 
machine 81 is rotating this opening-and-closing valve, among these the liquid medium besides 
the content machine 81 will be supplied in the content machine 81 during the rotation of a 
container 81. And if rotation of the content machine 81 stops, an opening-and-closing valve will 
be closed according to the stability, and will plug up the entrance 90 of the culture-medium feed 
hopper 86, and during the period when rotation of the content machine 81 is stopped by this, 
while supply into the content machine 81 of a liquid medium is stopped, it is prevented that the 
cell for **** or plant tissue in the content machine 81 flows out out of the content machine 81. 
88 is the network or film of the liquid-medium permeability in impermeability to the cell or plant 
tissue prepared in a part of side plate 89 of the content machine 81. 61, 62, 63, 64, 65, and 66 
express what was shown in the view 1, and the same thing. In addition, the rotation mechanical 
component is omitted. 

In the culture apparatus of this example, while the liquid medium of the content machine 81 
interior moves out of the content machine 81 in a network or a film 88, the new liquid medium 
besides the content machine 81 moves into the content machine 81, and exchange of a liquid 
medium is performed suitably. And while the content machine 81 rotates, in the culture-medium 
feed hopper 86, the new liquid medium besides the content machine 81 is supplied in the content 
machine 81. Thereby, the cell for cultivation or plant tissue in the content machine 81 comes to 
contact an always new liquid medium, and, as a result, can attain cultivation of a cell or a plant 
tissue at high efficiency. 

As the cell which should be cultivated in application of this invention, or a plant tissue, it is not 
what is restricted at all. For example, a lymphocyte, a lymphoblast, bar kit KUMPA **, an acute- 
lymphoblastic-leukemia cell, Suspension proliferation sexual cells, such as myeloma cells, such 
as myeloma, or a hybridoma cell by these, The Homo sapiens uterus gun cell HeLa Chinese 
hamster pneumocyte V-79, Homo sapiens embryo pneumocyte MRC-5, a chimpanzee liver 
fibrocyte, A Homo sapiens prepuce cell, a fowl embryo fibrocyte, the first ape nephrocyte, a 
mouse transition fibrocyte, Anchorage dependent cells, such as a hypophysis tumor cell, the 
African green monkey nephrocyte Vero, and an adrenal-tumor cell, A SERIBA coptis root 
protoplast, the Hana KIRIN BREWERY protoplast, a tobacco mesophyll-cell protoplast, A ginseng 
protoplast, the callus of a liverwort, the callus of soybeans, the callus of MURASAKI, A 
strawberry apex, a tomato apex, the apex of the wild species (Solanumgoniocalyx) of a potato, 
Plant tissues, such as an organization which makes a part of protoplast in vegetation, such as an 
apex of a pea, an apex of a carnation, an apex of asparagus, and chlorella, callus, and plant body, 
are mentioned. 

It is not limited, and a well-known culture medium can be used as it is, for example, especially 
the liquid medium for cell cultures in application of this invention is RPMI. 1640 culture media, an 
eagle MEM culture medium, an Dulbecco's modified Eagle's medium, and Earle Culture medium It 
is desirable to be able to mention 199, hum F12 culture medium, etc., to be the rate of 5 - 10 
capacity %, for example, to add and use embryo bovine serum, newborn infant bovine serum, 
horse serum, and a man blood serum for these culture media. The serum free medium 102 
(HANABAIOROJIKUSU) which does not use a blood serum, for example, HB, 55 to RITC9 culture 
medium, etc. can be used. The specific gravity of these liquid media has the common thing of 
1.00-1.05. In addition, it is required for these liquid media to make oxygen and carbon dioxide gas 
usually dissolved, and 30-40 degrees C of survival maintenance of a production cell are usually 
preferably performed at 36-37 degrees C. 

Moreover, although especially the liquid medium for cultivation of the plant tissue in application 
of this invention is not limited, the liquid medium of rinse MAIYA-SUKUGU (Linsmaier-Skoog), 
the liquid medium of Murashige-SUKUGU (Murashige-Skoog), MG-5 (tradename) culture medium, 
etc. are mentioned, for example. 

As specific gravity of a liquid medium, the thing of 1.00-1.05 is common. In addition, it is required 
for a liquid medium to make oxygen dissolved. In addition, the temperature of the liquid medium 
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at the time of cultivation is usually 10-40 degrees C, and is 20-30 degrees C preferably. 
It is not that in which especially the support particle used when cultivating an anchorage 
dependent cell furthermore also has a limit. Although the particle in which the front face was 
formed of naturally-ocurring polymers, such as synthetic macromolecules, such as polystyrene, 
tongue white matter, and polysaccharide, can be mentioned that what is necessary is just 
suitable for the adhesive property of an anchorage dependent cell, and proliferation nature It 
becomes as for a support particle, it is convenient that it is what has magnetism, and possible to 
perform that it is simple and quickly the uptake of a support particle, movement, processing, and 
the handling of others using a magnet by this. 

As a support particle which has magnetism, there are a thing which comes to bind magnetic- 
substance powder by polymeric materials, and a thing which comes to cover with polymeric 
materials the core which has magnetism, and iron, cobalt, nickel, these alloys, low-carbon steel, 
silicon steel, a gamma ferric oxide, a ferrite, a magnetite, and others can be mentioned as an 
example of the magnetic substance. Although the specific gravity of a support particle changes 
with the viscosity of a liquid medium, specific gravity, etc., generally let it be the thing of 1.0-1.5 
within the limits. Moreover, although the particle size of a support particle has desirable about 
40-500 micrometers and the globular form of a configuration is desirable, it may have the shape 
of the shape of granulatio, and a cylinder etc., and even if it is the thing of an indeterminate form, 
it does not interfere. 

Generally the suspension multiplication sexual cell per 1ml of liquid media, a plant tissue, or the 
amount of seeding of an anchorage dependent cell is 1x104 to 1x106. The number of the support 
particles which are individuals, and are used in order to cultivate an anchorage dependent cell is 
usually per [ 1x104 to 1x107 ] 1ml of liquid media. It is an individual. 

In addition, in the above-mentioned conditions etc., the cell or the plant tissue with specific 
gravity smaller [ a cell or a plant tissue ] than a liquid medium and specific gravity smaller than a 
liquid medium exercises into a liquid medium like the case where specific gravity is a large cell or 
a plant tissue, by buoyancy, without being based on gravity, and it comes to distribute it 
uniformly. 
[Example] 

The cultivation example actually performed using the culture apparatus of this invention below is 
explained. 

Example 1 cultured cell: "V-79" of the Chinese hamster lung fibrocyte origin 
Liquid medium: "Eagle-MEM" containing 10 volume % fetal calf serum 

Viscosity : 0.01 poise, specific gravity:!. 01 support particle : "Cytodex III" (product made from 
Pharmacia) Particle size: Cultivation **** and capacity of capacity 1.5** of composition of 
having been shown in 180 micrometers, and the specific gravity:1.03 view 1 The culture 
apparatus which has a 800ml contents machine is used. It considered as the state where put the 
above-mentioned liquid medium of 1** into the cultivation container, and the whole contents 
machine was completely immersed into the liquid medium, and the above-mentioned cell was 
cultivated under the following conditions. Namely, liquid medium in a contents machine The 2.4g 
(about 9.6x106 individual) above-mentioned support particle is used with dry weight to 800ml. 
Per [ 1x104 ] 1ml of liquid media Seeding of the cultured cell of an individual is carried out, and it 
sets under environment with a temperature of 37 degrees C. It continues in 144 hours and is a 
contents machine Rotational frequency 15 r.p.m. Making it rotate, the liquid medium was supplied 
to the cultivation container at a rate of 35 ml/hr, and the liquid medium of the amount of said 
was made to discharge. Supplying the air which contains carbon dioxide gas 5% at this time to 
the up space of a cultivation container is continued, and the dissolved oxygen in a liquid medium 
is 2 ppm. When it fell to below, the oxygen tension in a supply air was raised by supplying oxygen 
gas, and the dissolved acid quantum was controlled. 

Consequently, the number of cells on a support particle is per [ an average of 4.5x106 ] 1ml of 
liquid media. It was an individual. 

Also in the example 1, the cell was cultivated using the same cultured cell, the liquid medium, 
and the support particle using the spinner bottle of contents machine of example of comparison 
1 1.5**. That is, it is a liquid medium to a spinner bottle. A 2.4g support particle is added with dry 
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weight to 800ml, and, subsequently it is per [ 1x104 ] 1ml of fluid culture media. Seeding of the 
cultured cell of an individual is carried out, and it sets under environment with a temperature of 
37 degrees C, and is the rotational frequency of a rotator 30 r.p.m. Making it rotate, the liquid 
medium was supplied at a rate of 35 ml/hr, and the liquid medium of the amount of said was 
made Supplying the air which contains carbon dioxide gas 5% at this time to the upper part of a 
spinner bottle was continued. 

Consequently, the number of cells on a support particle is per [ an average of 5.2x105 ] 1ml of 
liquid media. It was an individual. 

The cultivation container and capacity of capacity 1.5** of composition of having been shown in 
the example of comparison 2 view 1 It considered as the state where abbreviation 0.6** Put the 
same liquid medium into the cultivation container also in the example 1 , and only two thirds of 
the portions of the diameter in the lower part of a contents machine were immersed into the 
liquid medium using the culture apparatus which has a 800ml contents machine, and cultivated 
under the following conditions. Namely, a 2.4g (about 9.6x106 individual) support particle is used 
for the liquid medium in a contents machine with dry weight. Per [ 1x104 ] 1ml of liquid media 
Seeding of the cultured cell of an individual is carried out, and it sets under environment with a 
temperature of 37 degrees C. It continues in 144 hours and is a contents machine Rotational 
frequency 15 r.p.m. Making it rotate, the liquid medium was supplied to the cultivation container 
at a rate of 35 ml/hr, and the liquid medium of the amount of said was made to discharge. 
Supplying the air which contains carbon dioxide gas 5% at this time to the up space of a 
cultivation container is continued, and the dissolved oxygen in a liquid medium is 2 ppm. When it 
fell to below, the oxygen tension in a supply air was raised from supplying oxygen gas, and the 
dissolved acid quantum was controlled. 

Consequently, the number of cells on a support particle is per [ an average of 5.5x105 ] 1ml of 
liquid media. It was an individual. 

Example 2 cultured cell: Man embryo lung origin cell Flow-2000 liquid medium: "Eagle-MEM" 
containing 10 V/V% fetal calf serum 

Viscosity : 0.01 poise, specific gravity:1.01 support particle : "Cytodex III" (product made from 
Pharmacia) Particle size: The cultivation container and capacity of capacity 1.5** of composition 
of having been shown in 180 micrometers, and the specific gravity:1.03 view 1 The culture 
apparatus which has a 800ml contents machine is used. It considered as the state where put the 
above-mentioned liquid medium of 1** into the cultivation container, and the whole contents 
machine was completely immersed into the liquid medium, and the above-mentioned cell was 
cultivated under the following conditions. Namely, liquid medium in a contents machine A 4.8g 
(about 1.9x107 individual) support particle is used with dry weight to 800ml. Per [ 4x104 ] 1ml of 
liquid media Seeding of the cultured cell of an individual is carried out, and it sets under 
environment with a temperature of 37 degrees C. It continues in 144 hours and is a contents 
machine Rotational frequency 15 r.p.m. Making it rotate, the liquid medium was supplied to the 
cultivation container at a rate of 40 ml/hr, and the liquid medium of the amount of said was 
made to discharge. Supplying the air which contains carbon dioxide gas 5% at this time to the 
cultivation container upper part is continued, and the dissolved oxygen in a liquid medium is 2 
ppm. When it fell to below, the oxygen tension in a supply air was raised from supplying oxygen 
gas, and the dissolved acid quantum was controlled. 

Consequently, the number of cells on a support particle is per [ an average of 8.3x105 ] 1ml of 
liquid media. It was an individual. 

Also in the example 2, the cell was cultivated using the same cultured cell, the liquid medium, 
and the support particle using the spinner bottle of content machine of example of comparison 3 
1 .5**. That is, it is a liquid medium to a spinner bottle. A 4.8g support particle is added with dry 
weight to 800ml, and, subsequently it is per [ 4x104 ] 1ml of liquid media. Seeding of the cultured 
cell of an individual is carried out, and it sets under environment with a temperature of 37 
degrees C, and is the rotational frequency of a rotator 30 r.p.m. Making it rotate, the liquid 
medium was supplied at a rate of 40 ml/hr, and the liquid medium of the amount of said was 
made to Supplying the air which contains carbon dioxide gas 5% at this time to the upper part of 
a spinner bottle was continued. 
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Consequently, the number of cells on a support particle is per [ an average of 3.8x105 ] 1ml of 
liquid media. It was an individual. 

The cultivation container and capacity of capacity 1 .5** of composition of having been shown in 
the example of comparison 4 view 1 It considered as the state where abbreviation 0.6** Put the 
same liquid medium into the cultivation container also in the example 1, and only two thirds of 
the portions of the diameter in the lower part of a content machine were immersed into the 
liquid medium using the culture apparatus which has a 800ml content machine, and cultivated 
under the following conditions. Namely, a 4.8g (about 1.9x107 individual) support particle is used 
for the liquid medium in a content machine with dry weight. Per [ 4x104 ] 1ml of liquid media 
Seeding of the cultured cell of an individual is carried out, and it sets under environment with a 
temperature of 37 degrees C. It continues in 144 hours and is a content machine Rotational 
frequency 15 r.p.m. Making it rotate, the liquid medium was supplied to the cultivation container 
at a rate of 40 ml/hr, and the liquid medium of the amount of said was made to discharge. 
Supplying the air which contains carbon dioxide gas 5% at this time to the up space of a 
cultivation container is continued, and the dissolved oxygen in a liquid medium is 2 ppm. When it 
fell to below, the oxygen tension in a supply air was raised from supplying oxygen gas, and the 
dissolved acid quantum was controlled. 

Consequently, the number of cells on a support particle is per [ an average of 4.0x105 ] 1ml of 
liquid media. It was an individual. 
[Effect of the Invention] 

As mentioned above, it sets to the culture apparatus of this invention. The content machine by 
which some walls [ at least ] were constituted from impermeability with the network or film of 
liquid-medium permeability to the cell or plant tissue cultivated By rotating so that it may 
consider as the state where the whole was completely immersed in the liquid medium put into 
the cultivation container, among these a container may rotate around a level shaft on 
parenchyma Since the mixed stock of the liquid medium in the content machine concerned, and 
a cell or a plant tissue rotates with the content machine concerned and a cell or a plant tissue is 
cultivated in the content machine concerned by this It can cultivate, where the cell for 
cultivation or a plant tissue is uniformly distributed, without giving parenchyma top shearing 
force into the liquid medium in a content machine in being able to consider as the state where 
this cell for cultivation or plant tissue was contacted to the always new liquid medium. As a 
result, cultivation of the cell for cultivation or a plant tissue can be attained at high efficiency. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Explanatory drawing, the view 3, and the 4th view showing an example of a system chart in case 
explanatory drawing showing [ 1 ] an example of this invention culture apparatus and a view 2 
cultivate using the culture apparatus of this invention are explanatory drawing about movement 
of the particle [ view / 5 / the front view for explanation showing other examples of this 
invention culture apparatus, respectively and the side elevation for explanation, and ] in a liquid 
medium. 

1 .... The container section, 2 .. Rotation mechanical component 
3 .... A container, 4 .. Content machine 

31 32 .... The axis of rotation, 35 Culture-medium circulation pipe 

36 .... A pump, 41 .. A network or film 

42 .... 43 ****, 44 .. Side plate 

21 .... A motor, 22 .. Rotation magnet object 

23 .... A maintenance board, 24 .. Magnet 

45 .... A magnet, 5 .. Liquid medium 

61 .... An airpipe, 62 .. Exhaust pipe 

63 .... A liquid-medium supply pipe, 64 .. Liquid-medium exhaust pipe 
65 .... pH sensor, 66 .. DO sensor 

70 .... A liquid-medium tank, 71 .. Cultivation container 

72 .... Liquid-medium eccrisis tank 

73 .... A monitor mechanism, 74 .. pH sensor 
75 .... DO sensor, 81 .. Content machine 

82 83 .... The axis of rotation, 84 .. Container 

86 .... A culture-medium feed hopper, 88 .. A network or film 

90 .... Culture-medium entrance 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran„web_cgi_eije 



2003/04/16 



